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DETAILED ACTION 

1. This action is in response to the communication received 10/24/2005. 

Response to Arguments 

2. Applicant's arguments filed 10/24/2005 have been fully considered but they are 
not persuasive. 

3. With respect to applicant's arguments in paragraph 3 of page 2 of the Remarks, 
the Examiner respectfully disagrees. Applicant argues "The Examiner's attention is 
directed to the fact that KE1 and KE2 ... fail to tech, show, or suggest heating a probe 
that is comprised of a material having temperature-dependent magnetic properties" on 
lines 1-3 of the above paragraph. Column 22, Lines 49-52 states "By comprising at 
least the tip of the conductive probe 80 located at the tip of the cantilever 82 with a 
conductive magnetic material 99 having a large magnetic permeability such as Co, Ni, 
Fe as shown in FIG. 14 ..." The Examiner notes that it is a property of Co, Ni, and Fe to 
have temperature dependent magnetic properties. The Examiner has included a 
reference from the encyclopedia Wikipedia.org entitled "Ferromagnetism" which 
discloses information regarding ferromagnetism, which shows Co, Ni, and Fe in the 
table on the right as these materials are ferromagnetic. Specifically, the Examiner notes 
the seventh paragraph under the heading Physical Origin which states, "As the 
temperature increases, thermal oscillation, or entropy, competes with the ferromagnetic 
tendency for dipoles to align. When the temperature rises beyond a certain point, called 
the Curie temperature, there is a second-order phase transition and the system can no 
longer maintain a spontaneous magnetization, although it still responds 
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paramagnetically to an external field. Below that temperature, there is a spontaneous 
symmetry breaking and random domains form (in the absence of an external field). The 
Curie temperature itself is a critical point, where the magnetic susceptibility is 
theoretically infinite and, although there is no net magnetization, domain-like spin 
correlations fluctuate at all lengthscales." Ferromagnetic materials are temperture 
dependent as disclosed above. At the very least, they are temperature dependent in 
that once heated to a point above the curie tempearture, they no longer act 
ferromagnetically and instead act paramagnetically. A copy of the above noted 
reference as well asl a reference discussing the temperature dependence of 
ferromagnetic materials are provided on the Notice of References Cited (PTO-892). 
With regard to heating the probe, please see the rejection below as well as column 17, 
lines 62-64 of the Kado reference used in the rejection below. 

With regard to applicant's mentioning of a magnetic force microscope (MFM) in 
the last paragraph of page 2 of the Remarks, as well as in the first full paragraph of 
page 3 of the Remarks, the Examiner notes in response to applicant's arguments, the 
recitation magnetic force microscopy in Claim 1 and magnetic force microscope in 
Claims 18 and 20 has not been given patentable weight because the recitation occurs in 
the preamble. A preamble is generally not accorded any patentable weight where it 
merely recites the purpose of a process or the intended use of a structure, and where 
the body of the claim does not depend on the preamble for completeness but, instead, 
the process steps or structural limitations are able to stand alone. See In re Hirao, 535 
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F.2d 67, 190 USPQ 15 (CCPA 1976) and Kropa v. Robie, 187 F.2d 150, 152, 88 
USPQ478,481 (CCPA 1951). 

In the second full paragraph of page 3 of the Remarks, applicant argues "By 
contrast, Kado only teaches changing the properties of the " sample " (in Kado's case, a 
recording medium) by heating. That is, the recording medium is, in some embodiments, 
coated with a magnetic material (Tb, Fe or Co) whose magnetization direction is 
manipulated by heating. This is not the same as changing the properties of the probe 
by heating." To this, the Examiner notes that the above features are not claimed. The 
claims merely recite, to use claim 1 as an example, "providing a probe comprising a 
material having temperature-dependent magnetic properties, the probe having a tip 
adapted for observing a surface of a sample; and heating the probe." Furthermore, the 
Examiner disagrees with applicants statement above and notes that Kado does heat a 
probe tip as seen in column 17, lines 62-64. 

With respect to the third full paragraph of page 3 of the Remarks, the Examiner 
respectfully disagrees. First, the Examiner notes that the Claims do not recite varying 
the magnetic properties of the probe tip by heating as argued by applicant in lines 1-2 of 
the above noted paragraph. Furthermore, the Examiner notes that, as shown above, 
ferromagnetic materials are temperature dependent and that heating them will vary their 
magnetic properties. 

With respect to the last paragraph of page 3 of the Remarks, as well as lines 1-4 
of page 4 of the Remarks, the Examiner respectfully disagrees. With regard to 
applicant's argument in lines 2-4 of page 4 of the Remarks, the Examiner directs 
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applicant to paragraph 3 of this Office Action which discusses the temperature- 
dependence of ferromagnetic materials. With regard to applicant's argument in lines 3- 
4 of page 4 of the Remarks that KE2 saying nothing about the magnetic properties of 
the probe tip being affect by temperature, the Examiner notes that temperature- 
dependence is a property of ferromagnetic materials, and directs applicant's attention to 
paragraph 3 of this Office Action. 

With respect to the Claim 6 section starting in the middle of page 4 of the 
Remarks, the Examiner respectfully disagrees and directs applicant to paragraph 3 of 
this Office Action. 

With respect to the Claim 9 section found on page 5 of the Remarks, the 
Examiner respectfully disagrees and directs applicant to paragraph 3 of this Office 
Action. 

With respect to the Claim 1 3 section found at the top of page 6 of the Remarks, 
the Examiner respectfully disagrees and directs applicant to paragraph 3 of this Office 
Action. 

With respect to the Claims 15-17 section starting at the bottom of page 6 of the 
Remarks, the Examiner respectfully disagrees and directs applicant to paragraph 3 of 
this Office Action. 

With respect to applicant's arguments in lines 1-3 of page 8 of the Remarks, the 
last three lines of the first full paragraph of page 8 of the Remarks, the second full 
paragraph of page 8 of the Remarks, and lines 1-4 of page 9 of the Remarks, the 
Examiner respectfully disagrees. The Examiner notes that no range or definable 
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limitation has been introduced into the claims to define a low Curie temperature. The 
term "low" is a relative term. The Examiner notes that Co has a Curie temperature of 
1388 K, and that Ni has a Curie temperature of 627 K (see the provided Wikipedia.org 
reference entitled "Ferromagnetism" for a chart of values of various materials and their 
associated Curie temperature). As both of these materials are disclosed in the Kado 
reference (see column 22, lines 48-52), the Examiner is interpreting that Ni is a low 
Curie temperature material compared to Co. With regard to lines 1-4 of page 9 of the 
Remarks, the Examiner notes that the claims do not recite or require any preferred 
value or range for the Curie temperature. 

4. Applicant's arguments, see the Claims 20-21 section starting at the bottom of 
page 9 of the Remarks and ending at the top of page 1 1 , filed 1 0/24/2005, with respect 
to the rejection(s) of claim(s) 20 and 21 under 35 U.S.C. 103(a) have been fully 
considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view of 
See the rejection below. 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1-6, 10, 11, 12, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kado et al. (6,101,164) Embodiment One (KE1) in view of Kado et al. 
(6,101,164) Embodiment Two (KE2). 

As to Claim 1 , 

KE1 discloses providing a probe (80) including a material (99) having 
temperature-dependent magnetic properties (Column 22, Lines 49-55), the probe 
having a tip adapted for observing a surface of a sample ((Column 21, Lines 60-62) and 
(Column 22, Lines 6-8)). 

KE1 does not explicitly disclose heating the probe. 

KE2 discloses heating a probe with a laser (Column 17, Lines 62-64) 

It would have been obvious to a person of ordinary skill in the art to modify KE1 
to include heating a probe including a material having temperature-dependent magnetic 
properties given the above disclosure and teaching of KE2 in order to extend the life of 
the probe (Column 6, Lines 31-36). 

As to Claim 2, 

KE1 discloses the probe tip is tapered (Figure 12). 
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As to Claim 3, 

KE1 does not explicitly disclose heating the probe using a time-varying heat 
source. 

KE2 discloses heating the probe using a time-varying heat source (Laser) 
(Column 17, Lines 60-62). 

It would have been obvious to a person of ordinary skill in the art to modify KE1 
to include heating the probe using a time-varying heat source as taught by KE2 in order 
to use a laser to heat the probe. 

As to Claim 4, 

KE1 discloses the probe is coated with the material having temperature- 
dependent magnetic properties (Column 22, Lines 49-52). 
As to Claim 5, 

KE1 discloses the probe includes a ferromagnetic material (Column 22, Lines 49- 

52). 

As to Claim 6, 

KE1 discloses the ferromagnetic material has a low Curie temperature (Column 
22, Lines 49-52). 

As to Claim 10, 

KE1 discloses a tapered probe tip (Figure 12). 

KE1 does not explicitly disclose focusing a laser on the tapered probe tip. 
KE2 discloses focusing a laser on the tapered probe tip (Figure 8). 
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It would have been obvious to a person of ordinary skill in the art to modify KE1 
to include focusing a laser on the tapered probe tip as taught by KE2 in order to ensure 
that the part of the probe closest to the surface below it is sufficiently heated. 

As to Claim 1 1 , 

KE1 does not disclose modulating the laser power that heats up the probe tip. 
KE2 discloses modulating the laser power that heats up the probe tip (Column 
17, Lines 60-64). 

It would have been obvious to a person of ordinary skill in the art to modify KE1 
to include modulating the laser power that heats up the probe tip as taught by KE2 in 
order to improve the magnetic sensitivity of the probe tip. 

As to Claim 12, 

KE1 discloses providing a two-conductor electrode (99) to the probe tip (80) 
((Figure 14) and (Column 22, Lines 49-51)). 
As to Claim 14, 

KE1 discloses a magnetic coating (99) on the tip of the probe (Column 22, Lines 
49-52). 

In the rejection of Claim 1, heating a probe including a material having 
temperature-dependent magnetic properties was taught. It was not disclosed that the 
magnetic coating on the tip was heated from within a core of the probe. However, it 
would be a rearrangement of parts to use the disclosed laser to heat the magnetic 
coating from inside or outside the probe (2144.04). A person of ordinary skill in the art 
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would be motivated to heat the magnetic coating on the tip from within a core of the 
probe in order to have even heating of the probe. 

4. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kado et al. (6,101,164) Embodiment One (KE1) in view of Kado et al. (6,101,164) 
Embodiment Two (KE2) and in further view of Kitazawa et al. (2002/0178799). 
As to Claim 7, 

KE1 in view of KE2 does not disclose replacing the ferromagnetic material of the 
probe with a ferrimagnetic material. 

Kitazawa et al. discloses forming a ferromagnetic material or a ferrite on the 
probe portion (Page 6, Paragraph [0080]). 

It would have been obvious to a person of ordinary skill in the art to modify KE1 
in view of KE2 to include replacing the ferromagnetic material of the probe with a 
ferrimagnetic material given the above disclosure and teaching of Kitazawa et al. in 
order to have a probe that includes a magnetic substance for use as an magnetic force 
microscope. 

As to Claim 8, 

KE1 in view of KE2 does not explicitly disclose the probe includes a Gd-Fe alloy, 
a Tb-Fe alloy, a Tb-Co alloy, a Dy-Fe alloy, or a Dy-Co alloy, and replacing the 
ferromagnetic material of the probe with a ferrimagnetic material including one of these 
alloys. 

KE1 discloses the use of Gd-Co as a magnetic material. 
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Kitazawa et al. discloses forming a ferromagnetic material or a ferrite on the 
probe portion (Page 6, Paragraph [0080]). 

It would have been obvious to a person of ordinary skill in the art to modify KE1 
in view of KE2 to include replacing the ferromagnetic material of the probe with a 
ferrimagnetic material including Gd-Co given the above disclosure and teaching of 
Kitazawa et al. in order to have a probe that includes a magnetic substance for use as 
an magnetic force microscope. 

5. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kado et 
al. (6,101,164) Embodiment One (KE1) in view of Kado etal. (6,101,164) Embodiment 
Two (KE2) and in further view of Farina et al. (5,856,880). 
KE1 in view of KE2 discloses as explained above. 

KE1 in view of KE2 does not disclose oscillating the temperature of the probe 
over a range of values having a lower limit below a compensation temperature of the 
probe material and an upper limit above the compensation temperature. 

Farina et al. discloses oscillating the temperature of material over a range of 
values having a lower limit below a compensation temperature of the material and an 
upper limit above the compensation temperature (Column 6, Lines 48-56). 

It would have been obvious to a person of ordinary skill in the art to modify KE1 
in view of KE2 to include oscillating the temperature of the probe over a range of values 
having a lower limit below a compensation temperature of the probe material and an 
upper limit above the compensation temperature given the above disclosure and 
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teaching of Farina et al. in order to increase functionality by selectively controlling the 
magnetic sensitivity of the probe. 

6. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kado et 
al. (6,101 ,164) Embodiment One (KE1) in view of Kado et al. (6,101,164) Embodiment 
Two (KE2) and in further view of Nakayama et al. (2002/01 10177). 

KE1 in view of KE2 discloses as explained above. 

KE1 in view of KE2 does not disclose coupling a current source to the probe, and 
applying a current to the probe. 

Nakayama et al. discloses coupling a current source to the probe, and applying a 
current to the probe ((Figure 9) and (Page 1 , Paragraphs [0007] and [001 1])). 

It would have been obvious to a person of ordinary skill in the art to modify KE1 
in view of KE2 to include coupling a current source to the probe, and applying a current 
to the probe as taught by Nakayama et al. in order to have information recorded on 
thermal recording medium (Page 1, Paragraph [0012]). 

7. Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kitamura (6,504,365) in view of Kado et al. (6,101,164). 

As to Claim 18, 

Kitamura discloses a cantilever that oscillates (Column 4, Lines 13-18), 
wherein the cantilever has a first end and a second end (Figure 2), a probe coupled to 
the second end of the cantilever (Figure 2), a laser adapted for illuminating the second 
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end of the cantilever (Figure 2), and an optical detector adapted for detecting light 
reflected by the cantilever (Figure 2). 

Kitamura does not disclose a heat source adapted for heating the probe, and 
wherein the probe has a tip including a low Curie temperature material. 

Kado et al. discloses a heat source (Laser) adapted for heating the probe 
(Column 17, Lines 60-64), and a probe tip including a ferromagnetic material that has a 
low Curie temperature ((Column 22, Lines 48-52) and (Figure 14)). 

It would have been obvious to a person of ordinary skill in the art to modify 
Kitamura to include a heat source adapted for heating the probe, and wherein the probe 
has a tip including a low Curie temperature material given the above disclosure and 
teaching of Kado et al. in order to improve the magnetic sensitivity of the probe and to 
extend the life of the probe (see Column 6, Lines 32-39 for information regarding 
extending the life of the probe). 

As to Claim 19, 

Kitamura does not disclose the heat source is a time-varying heat source 
adapted to modulate heat to the probe. 

Kado et al. discloses the heat source is a time-varying heat source (Laser) 
adapted to modulate heat to the probe (Column 17, Lines 60-64). 

It would have been obvious to a person of ordinary skill in the art to modify 
Kitamura to include the heat source is a time-varying heat source adapted to modulate 
heat to the probe as taught by Kado et al. in order to use a laser to heat the probe. 
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8. Claims 20 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kitazawa et al. (2002/0178799) in view of Kado et al. (6,101,164). 
As to Claim 20, 

Kitazawa et al. discloses a cantilever that oscillates, the cantilever having a first 
end and a second end ((Figure 2) and (Page 1, Paragraph [0006])), a probe coupled to 
the second end of the cantilever, the probe having a tapered tip including a 
ferrimagnetic material ((Figure 2) and (Page 6, Paragraph [0080])), and a motion 
detector adapted for detecting deflection of the cantilever (Page 1, Paragraph [0006]). 

Kitazawa et al. does not disclose a heat source adapted for heating the probe. 

Kado et al. discloses a heat source adapted for heating the probe (Column 17, 
Lines 62-64). 

It would have been obvious to a person of ordinary skill in the art to modify 
Kitazawa et al. to include a heat source adapted for heating the probe as taught by 
Kado et al. order to extend the life of the probe (Column 6, Lines 31-36). 

As to Claim 21, 

Kitazawa et al. does not disclose the heat source is a time-varying heat source 
adapted to modulate heat the probe. 

Kado et al. discloses the heat source is a time-varying heat source (Laser) 
adapted to modulate heat to the probe (Column 17, Lines 60-64). 

It would have been obvious to a person of ordinary skill in the art to modify 
Kitamura to include the heat source is a time-varying heat source adapted to modulate 
heat to the probe as taught by Kado et al. in order to use a laser to heat the probe. 
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Allowable Subject Matter 

9. Claims 15-17 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

10. The following is an examiner's statement of reasons for allowance: 
As to Claim 15, 

The primary reason for the allowance of claim 15 is the inclusion of the probe 
includes a transparent material coated with the magnetic coating. It is these features 
found in the claim, as they are claimed in the combination that has not been found, 
taught or suggested by the prior art of record, which makes this claim allowable over the 
prior art. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 1) article entitled "Ferromagnetism" from Wikipedia.org which 
discloses information about ferromagnetism, and 2) U.S. Pat. 5,880,661 to Davidson et 
al. which discloses information about ferromagnetic materials (see lines 21-37 of 
column 1). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Schindler whose telephone number is (571) 272- 
2112. The examiner can normally be reached on M-F (8:00 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Lefkowitz can be reached on (571) 272-2180. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). j / 



David Schindler 
Examiner 
Art Unit 2862 
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